Conclusion: NEC is associated with premature, low birth weight, infection, improper feeding, delay in meconium excretion, accompanied by severe anoxic and ischemic disease and improper antibiotic treatment.
INTRODUCTION
Necrotizing enterocolitis (NEC) is considered as the most serious gastrointestinal disease in neonatal intensive care unit (NICU), which greatly threatens the life of newborn babies (1) (2) . It had been reported in literatures that the morbidity of NEC was 0.1-0.3%, which could be up to 7-10% in extremely low birth weight infants. So far, neither the true incidence nor the pathogenesis of NEC is completely understood. NEC gained notoriety in the 1960s following epidemic of cases at the Babies hospital in New York city between 1955 and 1966 (3) . Since then, there have been several studies done looking at different aspects of NEC and their numbers have consistently increased over the years. However, controversy still exists as to the appropriate treatment of neonates with NEC. The development of necrotizing enterocolitis also varies according to geographical and ethnic distribution, with lower frequencies in Japan, Switzerland, and Austria, and higher frequencies in Northern America, the UK and Ireland (4) (5) . Currently the diagnosis of NEC is made by clinical and radiological signs according to modified Bell's staging criteria (6) . Relying solely on clinical symptoms could result in omission of diagnosis since systemic and abdominal signs are non-specific in newborns. Similarly, radiological signs also lack sufficient discriminative power due to time delay (7) . Accurate and timely diagnosis of NEC could reduce morbidity while improving quality of life and reducing cost of care. Therefore, we carried out retrospective investigation in the 70 cases diagnosed with NEC who were admitted by 
Infant factors
(1) There were 10 infants (14.3%) that were a pair of twins, with 2 as a pair of males and the other 8 infected cases were a pairs of one male and one female, in good health.
(2) Gestational age and birth weight: Among the NEC cases in the retrospective investigation, the gestational age ranged from 26 weeks to 42 weeks, with an average of 34.5±4.3 weeks, which is shown in table 2. The minimum birth weight was 770g, and the maximum was 4025g, with an average of 2120±930g, and the distribution of birth weight is shown in table 3.
(3) Excretion of meconium: There were 37 cases with delayed econium excretion, (68.5%) among the identified cases with meconium medical history (16 cases did not have a clear history of meconium excretion)
Feeding history: The time of onset of feeding is shown in Table 4 . There were 6 cases (8.6%) considered as not feeding prior to NEC onset. The milk product categories used for premorbid gastrointestinal feeding are shown in 
DISCUSSION
Necrotizing enterocolitis (NEC) is considered to be the most serious gastrointestinal disease among newborn infants, which can occur at any time during the entire neonatal period but is most common from 2 to 12 days after birth. Of the cases chosen in this study, the time of onset ranged from 1-28 days (with a median of 7 days) and 82.9% cases had an NEC attack within 14 days after birth. The reason for NEC episodes occurring early in the neonatal period is due to the The onset of NEC might also be related to the factors in perinatal period such as pregnancy-induced hypertension. In this study we found that the factors in the perinatal period could induce anoxia in infants thus resulting in developmental immaturity of gastrointestinal tract, becoming the pathological basis of NEC. In our study premature infants were 67.1% and low birth weight infants made up 65.7% of the cases, further indicating that these factors could predispose NEC. Infants infected during perinatal period made up 41.4% of the cases which could lead to premature birth and was considered as a high risk factor of NEC.
The relationship between the time of onset of feeding, the maximum premorbid feeding volume and feeding rate, and the onset of NEC has not been studied in detail up to now. In this study, 91.4% cases had onset of NEC after feeding and infants fed 4 days after birth made up 90% of the cases. There was a significant difference in feeding volume before the onset of NEC and the infants with a rapid increase (>20 mL/Kg/d) made up 18.6% of the cases. Since the subjects were admitted to neonatal intensive care unit (NICU), and were in a morbid state, early feeding under pathological conditions and intolerance to feeding could lead to NEC. As to the mode of feeding, it was found that the occurrence of NEC in infants fed with formula milk powder was higher than those that were breast fed. The reason could be that breast milk promotes maturation of gastrointestinal tract, offers immuno-protection and its osmotic pressure is lower than formula milk powder.
In addition, we also found that 68.5% infants had delay in meconium excretion due to various factors including, developmental immaturity of gastrointestinal tract in premature infants comorbidities affecting gastrointestinal function and congenital intestinal deformity,. These could all induce poor intestinal tract movement resulting in retention of food, which could provide nutrition for bacterial growth resulting in endogenous infection.
We also found that 85.7% of the infants had comorbidities, the most common among which were anemia (68.6%) and septicemia (55.7%). It has been universally acknowledged that infection and inflammatory response are risk factors of NEC (8) . In this study the pathogenic bacteria in septicemia were mainly Escherichia coli and Klebsiella, which are opportunistic pathogens. These comorbidities resulted from immunodeficiency as well as other intestinal problems in infants. Aggravation of NEC could result in a more complex therapeutic regimen, while early diagnosis could reduce the complexity of treatment. Therefore, early detection is of great importance in the treatment and prognosis of NEC. At present, there are several studies looking at the use of ultrasound in NEC diagnosis and illness monitoring. Ultrasound showing portal vein pneumatosis could be used as a differentiator in the diagnosis of the NEC and other digestive system diseases in newborn infants (14) . Abdominal color Doppler ultrasound is of unique diagnostic value in identifying bowel necrosis at an early stage so as to improve NEC staging and evaluate the prognosis (15) . It is also superior to plain X-ray in revealing free liquid in enterocoli and portal vein pneumatosis, which is of great diagnosis value in NEC-induced early intestinal perforation. In the past, the consensus for the diagnosis of stage III NEC was using abdominal X-ray, successively, at 6-8 hour intervals to observe pneumo-peritoneum and for timely identification of intestinal perforation. The dynamic observation using ultrasound improves the chances of early discovery of intestinal perforation and provides effective reference for surgery. It also prevents the damage of ionizing radiation in newborn infants. Therefore, ultrasound is of great importance in the diagnosis, therapy and monitoring of NEC (15) .
A lack of specific therapy for NEC stresses the importance of its prevention. In mature infants, NEC is secondary to infection and developmental malformation of the digestive system, such as congenital megacolon. Therefore, besides the above preventive measures, artificial bowel movement and cleansing enema should be used for those who cannot defecate normally, so as to prevent endogenous infection.
In recent years, the use of probiotics to prevent the onset of NEC has been advocated, as probiotics complement normal flora, inhibit the proliferation of pathogenic bacteria, promote maturation of intestinal tract, enhance the intestinal mucosal barrier function and improve immune system function by modulating TLR4 receptor and NF-κB and reducing intestinal bacterial translocation. Therefore, probiotics can effectively reduce the morbidity and fatality rate of NEC (17) . In a case study using probiotics, there were no adverse effects reported (18) .
However, the specific kind of probiotics as well as the dosage and time of administration need to be determined. Recently, it has been proposed that the application of epidermal growth factor (EGF) could prevent and treat NEC by reducing inflammatory response, enhancing intestinal tract barrier function and maintaining the balance between epithelial autophagy and apoptosis (19) . However, detailed studies using a larger population are required to validate these results and further understand the preventive effect of EGF.
CONCLUSION
In conclusion our study demonstrates that a multipronged approach is required for the effective treatment of NEC in both premature as well as term infants. Prevention of NEC by providing appropriate care during the perinatal period as well as early detection and treatment could greatly reduce the morbidity and mortality.
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